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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a silicon carbide 
semiconductor device in which the breakdown voltage 
can be improved by alleviating the electrical field. 
SOLUTION: An N — type SiC drift layer 2 and an N+- 
type SiC source layer 3 are sequentially formed on a SiC 
substrate 1 for an N+-type drain and trenches 4 which 
penetrate the source layer 3 and reach the drift layer 2 
are formed. Polysilicon gate electrodes 5 are arranged in 
the trenches 4. Oxide films 6 are formed on the inner 
walls of the trenches 4 and vanadium ion diffusion 
regions 7 are formed on the periphery of the oxide films 
6. Vanadium ion diffusion regions 7b in the bottoms of 
the trenches 4 are thicker than the vanadium ion 
diffusion regions 7a on the sides of the trenches 4. 
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/w©|g#*# < ft 9, N K y 7 h{HJ£££l£*# < 

($g2©HIS©^iO «2Q|KOj»li mi 

[0 0 3 4] HSicfi, #£te<D^1Bfc48tt3${B£* 

4©ftMl£fig^£6a^j&£ftTV^. *fc. Hi 
T'O/^v 5 7 -M ^-^itffcgjgt 7 (D\Xt> 9 ICH 8 t*3V> 

TH\ IMbBt6©^flflHcH:s i Ci 0 45P'ioi 
tr^>*>-r/Uil2 O^ffM^tLTV^,, ioT, hU-V 

f4« rtgffiin&f u& 6 £»M Lfc r. t \z.z 9 , . h 
y-^(c*rLT^tft^y Tfcft9, ^-y*^ ^-7 

itwHMCiss i cwzit^x 3mztez><DX\ mtm 

6 4«»**»3&»5is, iMfcJBS 6 ©WSHIKffM L 
7cP , M^t°^^~>- r ^2 OCiOl^atifO 

[00 3 5] $6,11, M^^4JBEBSfCi3(tS3if 
->^r/H^2 0OTttt*«Sfi«2 liSJgjftS^TV^ 

[0 0 3 6] *fc, hl^y^4rt©7Ky -yy 3 

Wi 5 *j «t p * s tr 9 * v- + /HBt 2 0 © _h s f z & ft 
1-5. 

[0 0 3 7] 19, 10 liIIIl(DUl^»fcfe« 
SHT'fcSc 41*. 12 (a) , (b) Srfflv^TKWL 
fettle, N'lSi cSSioitie?^/^ 
ftfeiri 9 n" Ky 7 vm 2 t N* y-^H 3 t ZMlzM 

fair*. Zb\Z^ R I Efe(c£9 y-^l3^RilLT 

Ky 7 vm2\z.m-tz> vw?-A*T&8tirz. 

[0 0 3 8] W<k^ ®9 (a) hUV 
4 ©j£Stc/<-t- v 1 "7 A Sr-T ^->SA ^A-T 
tyffi»ffi«2UMt5. ^H, 119 (b) tc^ 
1-£5C Fuyf4rtolli:siCJ:^i5P , l 

Oxt7^7t^2 0^Mt5o 

^4rt^fefcy-^i3©±ffi(cp^eji2 0^ 



(7) 

11 

'<y*fcJ:tH!fc*-*-5. *LT\ 19 (c) d^fi 5 
{C, xt^^fv'-r^l2 0WrtI > IP*), h^>-^4F*l 
OKBStfRBKbtt (S i0 2 I) 6^Mt5„ 
[o o 3 9] Z(DX 5 id. huyf4 0rtliil;lftl 
6*\ S«BMkflt6©^{||tcs i Cfc9*3 P 

S i C.fcy&5P*S©^**e'-Y'/l'Bl2 0*J(fc«f 

5«fc5i-, sfc, ^ttitr^*s/-ir/Hll2 owrtflcife io 
<UK6^ffiH1-5«t5^ 3KPiR6, 2 0S:Mt 
3. 

[0 0 4 0] -t L"C, HI 10 (a) (c^-fiplc, #y 

»fcy-h«Bt«;5#y v-y = ^ir 5 ■ 

[00 4 1] Sfet, BIO (b) fc*i-J:3Ks 80 
0°C@^coHR^k^J; fj h U>^4CDrtgPO*y =1 
^«5©«ii*Jft»fkBl2 2a-Tf«5. H10 20 

(c) iC^-Ti^i-, LDD&irJ;'9^t°]i2 0CD±% 

id L T oKSr^afft^-r* ir<h^id-(DLT omidM 

IK 2 2 al:W K!>^— yu&ai-^ irldi <3^k°M2 0 
0_h£i£M2 2 bt-I? i5(d1-5o r.©J;?HL 

>#BKfc-*-SiB£i S i CdSBIfki-5ll«©IWOll«t 
TUMHfcSrtfv^ !)->y=yR5 o±ffi(d g a«*Wfc 30 

A-R2 0JtSraE5J:5l^ LDDjSttiJ: VtmftMZ 2 

[0 0 4 2] H8l£^-*-J:5fc, M2 2 

(22a, 22b) ©±Sr£fcfcy-*Jl3©±lC&* 

Sfc&JRKS:^ LtKW ^ttffi 9 t 
[0 0 4 3] S8tc:*3V^tihu^4 0rtiS®^iMt 40 
BE 6 1 1 1> gftfcBI 6 atfUSHWU: P'SS 

iCl2 0WU M^^j£®fc*3»t5K2 0©T 
m^i?^A>frf-y4fiic<R«2 UML«, Hi l 

5K7yus = ?A£teife-r3i:, BP*u M/>f4li 
idio(t5^t^^->^^2 OOTlcs i ci945P 
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t?#5fc*, i9J:<y— vy-^-7*s|is-e#5. 

[0 0 4 4] H 8 LH 1 2(c^-rj;9 

i *Rtt*< lt fed; i\ *43, PS3ieiiJi2 0"ett* 

<, Hi 3fc*+«t5te, -f^->-aA*fc{*^l£tfc^«t 
5 Piffife«ii 2 4 i: t5 c i fc^ffeS. £ 

[0045] ^fc, hu^4ortgp(cffiii)iitfs}fy y 
o-Ct>NST*>oTt>J:v\ 

(.m3<D$m<DMm) m3<Dmmmm%, % 

[0 0 4 6] El 1 4 fcfi, #||J6<0^ffifc:i8tt30Hfc3£ 
5^*#gB^«EH£^ ^2^JS^BT*WH8 
©iMkBl6a'sffi< % Hi 4£*i^T, hu-y^4©rtS 
ffiidS i C«fcB£5P*Sro:ntf**->*/uB!3 0#Jg 
l££;h/C^5 0 19, zK'j->y3yy-Mi5^P 
•gal? ^*->-TryHK3 0 iG>#ffi#J&fijt£;h/C^3. 

do^-mwr©^ y v hasfcs. ^(5-^5 h^y^m 

f-«ffiSr*aKijpllffli-5 r. t ds-ct 5fc»«BV> hi^f- 

[0 0 4 7] S/c, hl/yf-4J^®tc:i3(t-5^t 0 ^^^ 
t^!3 0<DTld^^«3 l*S»riES*tTC»5. # 

vf^A^^-^tefc^) T*fo?) 0 $"biC s yw?Aft 
<D7- MiSJoiVP'Sxt^^Vt/ugs ooi 

®{cifcit 5 y-^m@ 8 tomiamitm 

tlX^Z. 

[0 0 4 8] W^xmtLX^ hl^yf4«Lf: 

M3 1?:ML (19 (a) #RS) , M^>^4<7)rt 
M tC P * ga: hT ^ * is + /H» 3 0 Sr^fifcf^ i V \ 

wmt, 010 (a) ~ (c) ©rt<, hUyf4 
h w^4F fe jicio^T7Ky ->y 3^R5as*w-r5 

i:i:t»wy— ^«3W±fln*S8ttJi-5^HgT?7Ky '>y ^ 
>#SKfc-*-*S«i: S i C«s|Wbi-5ia«©Mfl5Jl«t 

iW2 2a^f5 0 iot, 7^^->3> 
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DDSslCfc 2 al^LWiaSt^ K 

-)i-^2 2beMt5„ ^Lt, i«2 2a, 2 

2 b±SrS-»fcy-^*3©±fcy-^«iS8Sr»j*i- 

5o 

[00 4 9] 114 ^ftt>5«ritt»T, m^1-5 0 '< 

■fwj*4*i/&:m.mm3 1 mi si^-r 

T^T/l^5-!7A^^->teM» (S i CfcUfcSPjjg 10 
©T^itW) 3 2 LT «fc V\ 

[ 0 0 5 0 ] m 1 6 l,Z7F-f£ o Hi 4 T?C/<tv?!> 
A>f^t£tfcffl«3 l«:*< LTtJ:v\ ft is, PS^ 
t^lg£3 0T*fift<, mi 7fc*i"J:5K:>f^aEA*fc 

[0 0 5 1 ] S/c, h U>^4^F*3gB(rSfc)itP#y *> 

ottNlffeottJ;^. 20 
flS40«tO»») Rfc, I4©»il?r > MS 3 

[0 0 5 2] 11 1 8 fete, *|t«©3e«fc*srt5«ftS 
l*lffi©»il^7t. B l 4 {cJt^H i 8 Id 

3 0 = bitct^i. d-— 

*S[Rl±f5. Bl4©»flsBl2 2fcftfe0, Hi 

8TI4LTOIK4 3S:?&J*L-C-V^ 0 30 
[0 0 5 3] &fl^*¥*tt£«©fi!ig#8i*i:o 

MBlT-feS. *1\ @2 (a) , (b) £^Tt& 
BJLfct^t-, NiS i CStRl ro±(-^f^^->-r 
/U'fifcftjfetiON" K!i7M2iN* y-*J!3i:£l!|fi 
{cffM-T^o SbK, R I E&tci'? y-*Ji3£Jtil 
LT Ky 7 h^2(dji1-5 fW>f4eMt5„ 
[0 0 5 4] ^r<D&, Hi 9 (a) fcSrf £ 9 1^ h U 

yf4oEii;^t-7i7A^^tyaALT^t-7^A 
-f*^*£1Rffi«3 lZMfc-tZ, Hi 9 (b) 40 

td^-t-«fc H/yf4rt©IIi:SiCJ;t)/i5P 
'Mo^t^drV^/H^3 0Sr»rirt"5. h 

i/>^4rt^^*fcy-^ii3(D±ffi(cp*nit°ji3 o 

y-^S3(D±ffiOnit^3 0^^ 
[0 0 5 5] * Lt, 019 ( c ) t^1-«t 5 
u:^4rtas**&£ft5J:5fcjjWU Sfefc.. ^5/ 
9I&<„ 50 
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[0 0 5 6] SbK, 120 (a) fcijrf-J: 5 fc, #!» 

©r^5Bt4 1 fc = y^HH4 2©«i^?riami-5o 

(4 1, 4 2) 

h«s 5 f^o^t p* em 3 0 tmts&R 

« J f-©l£»ffl*4 0*s»**ix5. T=--*«r 
frothy > y a >g|5 i: P* \£9**/*rA>m$ 0 
toffBSJ!i*t5AJHlS J ? : ©t£tfc«*4 

#y->!)3^-Mi5ttp'ix«3 

[0 0 5 7] ^r©S, 120 ( b ) iCjjrTJ: 5 LT 
OBU 3&riSKU y-^a^^ hSBSrWp'l-S. o 

hU^4(7?rtS|5(DxKy ~>y ayRSteWP' 
^fR3 0©±i&LTOl4 3T*l9. S&Kl, H 
l 8 Ic^rj-J: 5 K:» y-*S3©±i&£&JRIg«:JBj£L 

[0058] 4tm^(omm^ o £ffMi-5fcfc© 

MtLT^M4 1, A2*7-Ymmb LT 

5?*A-f*yi£ft«*3 1 <7>ft*> !UcH 2 1^1"J:5 

T/U5 = ^A>fd->'t£fc^«4 4^JFMtTt<t 
v\ ftfc, 0 2 2 (c^-TJ; 5 fc, hv^MKitlWH 

[0 0 5 9] PSx^l3 0flW<, H231C 

fe£M^4 5i:1-5)^tt^|gT-fe5. AfrftKltt, ^ 

[0 0 6 0] *fc % hu^4rort»lc«»atr#y*> 

[B l ] JR l ©UltoJBIBUifcrt- 

[12] ^b^^^«W^3txm^t£^1-5/cfc 
©WffilHo 

[13] Kftai#¥»fl^6*o»itisfe«wi-5fc»i> 
[B4] s'jfyw^ts^^^^ao^aiio 

[15] 8iJ««^^t%*^mSElEO ttVrSH. 
[B 6 ] SiJ^JroMkSH^flc^fiW WffiHc 
[17] ^Jco^{b^¥W^fioW®B 0 
[118] ^2©^Jg©JF^^*Jlt5^b^^($:gfi 

119] KflS3i*¥i»ft^S«o«iftiaS:lftW1-Sfc* 

[Bio] mttm*m&mm.<nmmTM*®m-tz>tz 
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mi 2] mm<Dmmm*^fcmw(bffi!mmm<, 
in] mm<nmt&m*mfcmm<DmmMm 0 

mi 5] mmmmm*m&mm<Dmmmm 0 
mi e] mi<Dmimm*m&mw<nwmmm<, 
mi 7] mi<Dmimm*mftmm<Dfflmm® 0 
mi s] n4<DnmnMmz&ttzfflkmm*mft& 

BottWriBgl. 

1120] m\\&m*mmm<Dmm.TM*m\-rtt 
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* [H2 2] mm<Dmmm*mmiW<oimm® 0 ' 

-us, 6 -mm. i-^-r^^^^mm 
A^^-^tem^ s-y-^ffi^ 9-Ku>ry« 

®, 10-«E 2 0-p'lxt7^>t^I, 2 
2---®Kbg|, 3 0-P'|xt7^->V* 3 1 •■■/■< 

4 0-^Mi^«m« o 



121] suHro&fl^¥«tt£B0i&raH. 
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